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(54) MODELING METHOD FOR MECHANISM ANALYSIS AND MECHANISM ANALYTIC SYSTEM FOR THE 
SAME 

(57)Abstract: 

PURPOSE: To provide the mechanism analytic system using the 
modeling method with which a suitable mechanism model can be 
constructed even when special knowledge on a mechanism and an 
analytic program is not enough concerning work for modeling the 
mechanism to be analyzed by a mechanism analytic simulator based on 
the form information of respective elements consisting of this 
mechanism and the joint information of respective elements. 
CONSTITUTION: A processing order for mechanism model generation 
due to a modeler 5 manually operated by a skilled person is stored in a 
procedure file 7 with attribute data or physical condition data as 
parameters and on the other hand, a procedure controller 6 is provided 
to automatically generate the new mechanism model by automatically 
operating the modeler 5 based on the procedure file 7 after newly 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The step which inputs the attribute data of the device element which constitutes the slack device 
model for analysis by the mechanism solution simulator, The step which inputs the initial entry between the 
device elements specified with the inputted attribute data, The step which connects a device element based on 
said initial entry, and generates a device model, It is the modeling approach for the mechanism solution which 
consists of a step which gives physical condition data required for the mechanism solution of the generated 
device model. A series of operating procedure to the step which gives said physical condition data from the step 
which inputs the attribute data of said device element The step recorded as a procedure file for basic device 
model generation which makes a variable said attribute data or physical condition data, The modeling approach 
for a mechanism solution equipped with the step which newly inputs necessary attribute data or physical 
condition data, and the step which substitutes said necessary attribute data or physical condition data newly 
inputted for the applicable variable of said procedure file, and generates a new procedure file automatically. 
[Claim 2] While connecting a device element based on the initial entry between the device elements specified 
with the attribute data of the inputted device element, and said attribute data and generating a device model The 
modeler which gives physical condition data required for the inputted mechanism solution to said device model 
(5), The procedure file which is a mechanism solution system equipped with the mechanism solution simulator 
(20) which analyzes the device model generated by said modeler (5), and stores the operating procedure for 
device model generation (7), The procedure for the device model generation by said modeler (5) by which manual 
operation was carried out While storing in said procedure file (7) by making said attribute data or physical 
condition data into a variable It is based on said procedure file (7) after substituting the attribute data or the 
physical condition data newly inputted for the applicable variable of said procedure file (7). A mechanism solution 
system equipped with the procedure controller (6) which automates said modeler (5) and generates a new device 
model automatically. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In order to perform efficiently the lightweight-ized design of the activity part of the 
machine which is the aggregate of a device, for example, a construction equipment, a mechanism solution 
program is run on a computer and examining the force of acting on the fixed element which constitutes a 
machine, or a movement element, the rate at the time of movement, etc. is performed. The step into which this 
invention inputs the attribute data of the device element which constitutes the slack device model for analysis 
by the mechanism solution simulator, The step which inputs the initial entry between the device elements 
specified with the inputted attribute data, The step which connects a device element based on said initial entry, 
and generates a device model, The modeling approach for the mechanism solution which consists of a step 
which gives physical condition data required for the mechanism solution of the generated device model, The 
device for analysis is modeled using this approach, and it is related with the mechanism solution system which 
searches for the reaction force which acts on the motion velocity of each element, or each element, covering 
that device model over a mechanism solution simulator. 
[0002] 

[Description of the Prior Art] In order to operate an above-mentioned mechanism solution program effectively, 
the both sides of the knowledge on the device in which it should mind in case it analyzes, and the knowledge 
about actuation of the mechanism solution program are required. If the activity that it became important how the 
target device is modeled, it built a model through a various input called the class of a supporting-point location, 
a movement element, and joint etc., and carried out simulation in order to obtain an especially satisfying analysis 
result was repeated and was not performed, it was that from which a desirable analysis result is not obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to perform efficiently the input for modeling 
mentioned above, a device and the special knowledge about the both sides of an analyzer were required, and in 
order to obtain the analysis result which the present condition is the big activity of a burden very much for the 
usual designer, and can be satisfied, there was a trouble that very much time amount was needed. In view of the 
trouble mentioned above, the purpose of this invention has a suitable device model in offering the modeling 
approach which can be built easily, and offering the mechanism solution system using such a modeling approach, 
even if a device and the special knowledge about the both sides of an analyzer are those who are not enough. 
[0004] 

[Means for Solving the Problem] In order to attain this purpose, the description configuration of the modeling 
approach for the mechanism solution by this invention The step which inputs the attribute data of the device 
element which constitutes the slack device model for analysis by the mechanism solution simulator, The step 
which inputs the initial entry between the device elements specified with the inputted attribute data, The step 
which connects a device element based on said initial entry, and generates a device model, It consists of a step 
which gives physical condition data required for the mechanism solution of the generated device model. A series 
of operating procedure to the step which gives said physical condition data from the step which inputs the 
attribute data of said device element The step recorded as a procedure file for basic device model generation 
which makes a variable said attribute data or physical condition data, It is in a point equipped with the step 
which newly inputs necessary attribute data or physical condition data, and the step which substitutes said 
necessary attribute data or physical condition data newly inputted for the applicable variable of said procedure 
file, and generates a new procedure file automatically. 

[0005] Furthermore, the mechanism solution system feature configuration by this approach While connecting a 
device element based on the initial entry between the device elements specified with the attribute data of the 
inputted device element, and said attribute data and generating a device model The modeler which gives physical 
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condition data required for the inputted mechanism solution to said device model, The procedure file which is 
equipped with the mechanism solution simulator which analyzes the device model generated by said modeler, and 
stores the operating procedure for device model generation, The procedure for the device model generation by 
said modeler by which manual operation was carried out While storing in said procedure file by making said 
attribute data or physical condition data into a variable It is in a point equipped with the procedure controller 
which automates said modeler and generates a new device model automatically based on said procedure file 
after substituting the attribute data or the physical condition data newly inputted for the applicable variable of 
said procedure file. 
[0006] 

[Function] If the back-hoe equipment which is an example of a construction equipment is explained as an 
example, by the modeling approach by this invention The expert who has the high knowledge of both a device 
and an analyzer first, to a computer Attribute data, such as configuration data and center-of-gravity data, is 
inputted about device elements, such as a boom, and an arm, a cylinder. Furthermore, if the initial entry of a 
node, a connection class, etc. for connecting two or more device elements specified with the inputted attribute 
data mutually is inputted Based on said initial entry, a device element will be automatically connected on the 
virtual space of said calculating machine, and a device model will be generated. Furthermore, physical condition 
data required for the mechanism solution of the generated device model, for example, a load data called the 
sense and magnitude of a load, are given to said calculating machine, and even if it applies to a mechanism 
solution simulator, the analytic model with which a solution can be found normally is completed. Said attribute 
data or physical condition data is transposed to a variable, a series of operating procedure to the step which 
gives physical condition data from the step which inputs the attribute data of the device element mentioned 
above is generated as a procedure file for basic device model generation, and said calculating machine records it 
on memory. Next, if those a device and whose special knowledge about the both sides of an analyzer are not 
enough newly input necessary attribute data or physical condition data into said calculating machine, said 
calculating machine substitutes said necessary attribute data or physical condition data newly inputted for the 
applicable variable of said procedure file, and even if it applies to a mechanism solution simulator, it generates 
automatically the new procedure file from which the analytic model with which a solution can be found normally 
is obtained. 

[0007] moreover, in the mechanism solution system by this invention using the above-mentioned modeling 
approach If necessary attribute data or physical condition data is newly inputted, according to the procedure 
stored in the procedure file, a procedure controller will operate a modeler, and a device model will be built. If 
simulation of the device model is passed and carried out to a mechanism solution simulator, the force of acting 
on the motion velocity of each device element or each device element is searched for, a designer evaluates 
these results and there is need The attribute data or the physical condition data changed again is inputted, and 
it waits for a simulation result. 
[0008] 

[Effect of the Invention] In the mechanism solution system using the modeling approach and this approach for 
the mechanism solution by this invention, since a mechanism solution and the construction activity of the device 
model which needs the high knowledge of both analyzers were automatically done based on the procedure 
beforehand performed by the expert, the activity of modeling became the very quick thing which has high 
dependability. 
[0009] 

[Example] For example, the mechanism solution system used for the mechanism solution of a construction 
equipment like the link mechanism which constitutes the boom assembly of back-hoe equipment consists of the 
modeling equipment 1 and the mechanism solution simulators 20 of computer application which adopted the 
modeling approach by this invention, as shown in drawing 1 . The data input section 2 for said modeling 
equipment 1 specifying the device model used as the candidate for analysis, and setting up an analysis condition, 
The modeler 5 which generates a device model based on the input data through said data input section 2, The 
procedure for the device model generation by said modeler 5 in which manual operation was done by the expert 
well versed in the both sides of the procedure file 7 which stores the operating procedure for device model 
generation, the knowledge about a device, and the knowledge about actuation of a mechanism solution program 
While storing in said procedure file 7 by making said input data into a variable, the newly inputted data Based on 
said procedure file 7 after substituting for the applicable variable of said procedure file 7, it has the procedure 
controller 6 which automates said modeler 5 and generates a new device model automatically, and is constituted. 
The link mechanism model formed with this modeling equipment 1 is sent to the mechanism solution simulator 
20, it is analyzed, and the force in the rate and each supporting point at the time of actuation of each link 
member etc. is outputted. The output from the mechanism solution simulator 20 is evaluated, and if a satisfying 
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result is obtained, the mechanism solution activity will input into modeling equipment 1 the data which specify 
the device model with which it ends and a satisfying result is not obtained, and which serves as a candidate for 
analysis again, and set up an analysis condition, if it becomes, and will repeat a mechanism solution. Here, 
although modeling equipment 1 and the mechanism solution simulator 20 are typically shown using the block 
diagram so that it may be easy to understand, those functions are made in the form integrated by the program 
to which modeling equipment 1 and the mechanism solution simulator 20 operate a computer and a computer, 
and this mechanism solution system may usually be understood as a computer system which specialized in 
specific business. 

[0010] The modeling approach by this invention is explained based on the flow chart shown in drawing 4 about 
the case where it applies to device modeling of the boom assembly of the back-hoe equipment which is an 
example of a construction equipment as shown in drawing 2 . In this example, the boom assembly 50 of an offset 
mold has been applicable, and it consists of the 1st boom 51 which carries out vertical rocking in a cylinder, the 
2nd boom 52 which receives 1st boom 51 and carries out offset migration in the crossing direction while 
connecting by pins with this 1st boom 51, an arm 53 connected by pins with this 2nd boom 52, and a bucket 54 
connected by pins with this arm 53 so that he can understand from drawing 2 . Furthermore, in order to move 
each of the 1st boom 51, the 2nd boom 52, an arm 53, and a bucket 54, it has oil hydraulic cylinders 55-58. First, 
the expert who has the high knowledge of both a device and an analyzer inputs attribute data, such as a boom, 
configuration data about an arm and the device element which constitutes device models, such as a cylinder, 
further, and center-of-gravity data, through said data input section 2 <#1>. If the initial entry of a node, a 
connection class, etc. for connecting two or more device elements specified with the inputted attribute data 
mutually is inputted, next, <#2>, Based on said initial entry, a device element will be automatically connected by 
said modeler 5, a device model will be generated, and <#3> and also said data input section 2 are minded. Even if 
it gives physical condition data required for the mechanism solution of the device model generated by said 
modeler 5, for example, a load data called the sense and magnitude of a load, and applies to <#4> and a 
mechanism solution simulator, the analytic model with which a solution can be found normally is completed. If it 
is the 1st boom 51 shown in each element of a boom assembly, for example, drawing 3 , as shown in drawin g 5 
when it explains in full detail, as a kind of the attribute data about the link linkage point It inputs as a local 
coordinate value for making easy the handling by false space for said modeler 5 forming a device model for E1, 
E2, E3, and E4 which are configuration data. <#10>, Next, the fixed point 59 in the link mechanism of this boom 
assembly is set as the zero of the world coordinate which forms a model first, and the coordinate value of each 
element, such as <#11>, a boom, an arm, a bucket, and an oil hydraulic cylinder, is changed into a world 
coordinate <#12>. Furthermore, other attribute data, such as mass of each element, i.e., the 1st-2nd boom 51 
and 52 and an arm 53, and a bucket 54, a center-of-gravity location, and moment of inertia, is set up <#13>. 
Then, the class of a joint called a pin joint for example which the end point of the 1st~2nd boom 51 and 52, an 
arm 53, and a bucket 54 is specified, and is used for <#14> and its end point is set up <#15>. Physical 
conditions, such as a location of the load by which a load is carried out to the last to this device model, sense, 
and magnitude, are set up <#16>. in this case, although multiple-times activation of a series of procedures from 
trial-and-error, i.e., model generation, to analysis activation may be carried out in order for an expert to 
complete the target analytic model, it is markedly alike and there are few counts of activation than an unskilled 
operator. Said attribute data or physical condition data is transposed to a variable, a series of operating 
procedure to the step which gives physical condition data from the step which inputs the attribute data of the 
device element mentioned above is generated as a basic method file for basic device model generation, and said 
procedure controller 6 records it on the memory (not shown) connected to the computer. 

[001 1] Next, if those a device and whose special knowledge about the both sides of an analyzer are not enough 
operate an input unit through said data input section 2 by making necessary attribute data or physical condition 
data into a data file or newly input, said procedure controller 6 substitutes said necessary attribute data or 
physical condition data newly inputted for the applicable variable of said procedure file, and generates 
automatically the new procedure file considered as an application procedure file. If the actuation input of the 
dimension of each element of a boom assembly called E1, E2, E3, and E4 which are a fundamental dimension 
about the link linkage point is carried out if it is the 1st boom 51 shown in drawin g 3 , or inputted as a data file, it 
will be substituted for an above-mentioned case after being changed into said local coordinate value by said 
procedure controller 6. That is, once the procedure of modeling is given by the expert and it is stored in the 
procedure file 7 as a script, a reliable analytic model is completed only by anyone's inputting attribute data and 
physical condition data using the procedure, and an analysis result can be obtained by the mechanism solution 
simulator 20. Thus, the completed device model is analyzed by the mechanism solution simulator 20, and the 
force concerning each element of a boom assembly and the rate in the case of movement calculate it. When it is 
not what can satisfy the result outputted by the mechanism solution simulator 20, attribute data and physical 
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condition data are changed and a model is made again. Especially attribute data or physical condition data 
required for it when creating a new procedure file here may not be limited, may be only attribute data, may be 
only physical condition data, and may be some attribute data or some physical condition data further. 
[0012] Furthermore, two or more generated application procedure files are recorded on memory, and after being 
accumulated to some extent, batch-processing section 6a in which the program (it is equivalent to <#35> from 
the step <#32> of drawing 6 ) of the batch-processing mold performed collectively was stored is prepared in said 
procedure controller 6. As shown in drawin g 6 , said batch-processing section 6a performs at a time two or more 
application procedure files <#30> stored in the procedure file 7, and one <#31>, and generates an analytic model. 
<#32>, The analysis procedure of <#34> which hands over the analytic model concerned for said mechanism 
solution simulator 20, is made to perform a mechanism solution, and stores <#33> and an analysis result in 
memory is repeated, and <#35> and an automatic target are performed. That is, creation of the procedure file for 
generating a device model and evaluation of an analysis result are performed, and the day ranges when 
interactive processings occur frequently are made to carry out consecutive processing of generation and the 
mechanism solution of a device model to Nighttime when interactive processing decreases sharply on the 
contrary automatically to two or more procedure files accumulated in day ranges. 

[0013] In addition, although a sign is described in order to make contrast with a drawing convenient at the term 
of a claim, this invention is not limited to the configuration of an accompanying drawing by this entry. 



[Translation done.] 



